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Abstract 
Background: The distal epiphyseal attachments of 
patellar ligament and semimembranosus tendon 
were compared by routine histology in view of their 
role as mechanical barrier and primary pathological 
site for spondyloarthropathies.  
Methods: In this study 15 autopsy specimens were 
collected. Strips were taken from central portion of 
attachment zones of patellar ligament and 
semimembranosus tendon.It was confirmed in all 
cases that knee joints were devoid of gross 
pathological changes. After fixation, dehydration  
and processing sections were cut at 500µm interval 
along the long axis of the tendon and ligament. The 
width of zones of uncalcified, calcified and total 
fibrocartilages were calculated. The ratio of 
uncalcified and calcified fibrocartilage was 
determined.  
Results: There were four zones at the attachment 
sites. These include (1) tendon (2) uncalcified fibro 
cartilage, (3) calcified fibro cartilage, (4) bone. There 
were marked differences in quantities of fibro 
cartilage between patellar ligament and 
semimembranosus tendon insertion. 
Conclusion: The width of zone of fibrocartilage 
was greater in patellar ligament than 
semimembranosus tendon. As patellar ligament is 
strong extensor with greater mobility and 
semimembranosus is one of weak flexor of knee 
joint,so fibrocartilage is more in patellar ligament 
than semimembranosus tendon. 
Key Words: Epiphysis, Semimembranosus, 
Patellar ligament. 
 
Introduction 
   Enthesis is specialized arrangement of connective 
tissue that comprises the attachment of tendon and 
ligament to bone.1 Enthesis is categorized into fibrous 
or fibrocartilaginous depending upon the 
characteristics of tissue at bone-tendon interface.2,3,4 In 
fibrous enthesis, dense connecting tissue links the 
tendon/ ligament to bone. Fibrous enthesis is further 
divided into periosteal or bony, depending upon the 
place to which tendon attaches. These are common at 
the diaphysis of the bone.5,6 Fibrocartilaginous 
enthesis predominate at the epiphysis of long bone.7 
There is a transitional zone of fibrocartilage at bone 
tendon interface. It appears in area which is subjected 
to compression. Fibrocartilage has mechanical role, it 
allows the gradual bending of tendon and ligament 
collagen fibers as they approach the bone.8,9,10 It 
diffuses stress over the entire attachment zone11,12. 
Much of literature on the histology of epiphyseal 
tendon attachment is provided by Germans. They 
mentioned its four zones, (1) tendon, (2) uncalcified 
fibro cartilage, (3) calcified fibro cartilage, (4) bone.13,14 
It has been suggested that fibrocartilage is 
characteristic of tendon and ligament, where more 
movement and force is transmitted.  
     In order to investigate the fibrocartilage in relation 
to movement and force, the insertional sites of patellar 
ligament and semimembranosus tendon were 
examined. The complex includes insertion of patellar 
ligament and semimembranosus tendon on to tibia. 
 
Material and Methods 
From central portion of attachment zones of patellar 
ligament and semimembranosus tendon, a strip 
approximately 3mm was taken. The specimens were 
taken from right sided male knee joint not beyond 40 
years old from autopsy room of District Headquarter 
Hospital, Rawalpindi. It was confirmed in all cases 
that knee joints were devoid of gross pathological 
changes. The specimens were fixed in 10% neutral 
buffered formalin, decalcified in 2% nitric acid (end 
point being determined by palpation), dehydrated 
with graded alcohols cleared in inhibisol and 
embedded in paramat. Sections were cut at 500µm 
interval along the long axis of the tendon and 
ligament. Three sections were collected throughout 
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the block and stained with hematoxylin and eosin. The 
width of zones of uncalcified, calcified and total 
fibrocartilages were calculated. The ratio of uncalcified 
and calcified fibrocartilage was determined. The 
tissues obtained from patellar ligament and 
semimembranosus tendon were grouped as A and B 
respectively. 
   The two- ways analysis of variance (ANOVA) was 
used to analyze the significant difference between two 
groups A & B and the two levels of total width of 
fibrocartilage i.e. both calcified and uncalcified 
fibrocartilages. The difference was regarded 
significant if the p-value was equal to or less than 
0.05.It was followed by multiple comparison test i.e. 
Tukey’s HSD test between each two groups for total 
width of fibrocartilage, width of uncalcified 
fibrocartilage and width of calcified fibrocartilage. 
 
Results 
    There were striking differences between the 
quantities of uncalcified fibrocartilage, calcified 
fibrocartilage and total fibrocartilage at insertion of 
patellar ligament and semimembranosus tendon 
(Table 1). 
   There were four zones at the epiphyseal insertion of 
tendon and ligament. These include tendon, 
uncalcified fibrocartilage, calcified fibrocartilage and 
bone(Fig 1 & 2). 
Table 1: Width of zones of fibrocartilage in 
Group A & B 
Groups Group A (um) Group B (um) 
Mean SD Mean SD 
Un-calcified 
fibrocartilage 1.408 0.149 0.856 0.156 
Calcified 
fibrocartilage 1.090 0.139 0.503 0.166 
Total 
fibrocartilage 2.498 0.279 1.35 0.307 
Mean + SD  1.665 0.640 0.906 0.41546 
    
   The width of zone of uncalcified fibrocartilage was 
significantly greater in patellar ligament 
(1.408±0.149µm) than semimembranosus tendon 
(0.856+0.156µm) as shown in figure 3. The width of 
zone of calcified fibrocartilage was greater in patellar 
ligament (1.0901±0.139µm) than semimembranosus 
tendon (0.503+0.166µm).  The total   width of zone of 
fibrocartilage in patellar ligament (2.498±0.279µm) was 
greater than semimembranosus (0.906+0.415um).  The 
ratio of uncalcified and calcified fibrocartilage was less 
(1.277) in patellar ligament while it was more (1.77) in 
semimembranosus tendon(Table 2).  This signified 
that width of calcified fibro-cartilage as compared to 
uncalcified had decreased in semimembranosus.  This 
change was taken to be due to weak power and less 
range of movement of this tendon.  
 
Figure 1: Photomicrograph of patellar ligament insertion 
into tibia (group-A), showing four zones, collagen fibers 
(C1), nucleus of fibroblast (Nf), nucleus of chondrocytes 
(Nc), bone (B) & bone marrow (Bm): X100, H&E stain. 
 
 
Figure 2:  Photomicrograph of semimembranosus insertion 
into tibia (group B), showing four zones, X100, H&E stain 
 
Table 2: Ratio of uncalcified, calcified 
fibrocartilage in group A & B. 
Groups 
Mean width 
of Uncalcified 
fibrocartilage 
(um) 
Mean width of 
calcified 
fibrocartilage 
(um) 
Ratio of 
uncalcified and 
calcified 
fibrocartilage 
A 1.408 1.09 1.29 
B 0.85 0.5 1.7 
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Discussion 
     The word enthesis is called insertional complex. It 
is regarded as fibrous or fibrocartilaginous depending 
upon the nature of tissue at tendon-/ligament-bone 
interface.2 The fibrous enthesis are usually present 
where tendon or ligament attaches to the diaphysis of 
long bone.5 
    The fibrocartilaginous enthesis are more common 
than fibrous. This insertional complex includes four 
zones: tendon, uncalcified fibrocartilage, calcified 
fibrocartilage and bone itself. ligament and 
semimembranosus showed striking differences. Both 
are attached at epiphysial end of the bone. It was 
shown that fibrocartilage was present at both these 
insertional 1314 The chondral insertions are common at 
the epiphysis of the bones.  
     In the present study, zones of fibrocartilage at the 
sites of insertion of patellar sites. Fibrocartilage 
comprises of uncalcified and calcified fibrocartilage, 
both were separated by tide mark. The greatest 
quantity of uncalcified fibrocartilage was in patellar 
ligament as more movement was permitted here. The 
patellar ligament is the sole extensor of knee joint. The 
insertion of semimembranosus tendon had less 
uncalcified fibrocartilage as it is one of many flexor of 
knee joint. So, less movement was permitted here and 
width of zone of uncalcified fibrocartilage had 
decreased in semimembranosus tendon. The amount 
of calcified fibrocartilage at the insertion of 
semimembranosus tendon had decreased as this 
tendon exerts less force than patellar ligament. The 
total width of zone of fibrocartilage had exceeded in 
patellar ligament than semimembranosus tendon. The 
ratio of uncalcified and calcified fibrocartilage in 
patellar ligament was less while it was more in 
semimembranosus tendon. This signifies that the 
width of calcified fibrocartilage as compared to 
uncalcified fibrocartilage has decreased significantly 
in semimembranosus tendon. This change is due to 
weak power and less range of movement of 
semimembranosus tendon as compared to patellar 
ligament. Thus, there was good correlation between 
the distribution of fibrocartilage within enthesis and 
levels of compressive forces. 
 
Conclusion 
1. Enthesis fibrocartilage is a primary site of 
pathological changes occurring in conditions like 
ankylosing spondylitis. Early diagnosis of such 
diseases can be made by examining the enthesis. 
2. Fibrocartilage is present at tendon/ligament-bone 
interface , thus reducing the stress and allowing 
gradual bending of collagen fibers at the epihyseal 
site 
3. In reimplantation surgery, such as in anterior 
cruciate ligament, by inducing chondrocytes, time 
of implantation can be minimized. 
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